Differential regulation by cAMP-dependent protein kinase and protein kinase C of the mu opioid receptor coupling to a G protein-activated K+ channel.
A mu opioid receptor and a G protein-activated K+ channel were coexpressed in Xenopus oocytes. Stimulation of the mu opioid receptor induced an inwardly rectifying current that was blocked by opioid receptor antagonist naloxone, indicating that the mu opioid receptor is functionally coupled to the K+ channel. The coupling is mediated by G proteins, since pertussis toxin treatment reduced the K+ current and injection of GTP gamma S (guanosine 5'-O-(thiotriphosphate)) enhanced it. Repeated stimulation of the mu receptor leads to desensitization, as the K+ current from the second stimulation was reduced to 70% of that from the first one. Both cAMP-dependent protein kinase (PKA) and protein kinase C (PKC) regulate this process, but in opposite direction. Activation of PKC by treatment of the oocyte with phorbol ester potentiated the desensitization of the mu receptor-induced current. However, incubation of the cell with a membrane-permeable cAMP analog, 8-chlorophenylthio-cAMP, completely abolished the desensitization. The cAMP effect appears to be mediated by PKA, since injection of a PKA catalytic subunit showed the same effect as cAMP incubation. These results suggest that PKA and PKC differentially regulate the mu opioid receptor coupling to the G protein-activated K+ channel.